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No. 14282<Coii. 


J. D. H. BEDiOED, Esq., I.S.E., 

Secretary to Government^ Pwijdbf 

Public Worlcs Department, Irrigation Branch, 


To 

The SECEETAEY Tb THE GOVERNMENT op INDIA, 

DEPAETJiIENT op INDUSTRIES and LABOUR, 

PUBLIC WORKS BRANCH, DELHI. 


Irrigation. 

Worbs. 


Dated Lahore, the 2nd December, 1985. 


Subject : — ^Havbm Project, 1936. 


Sib, 

1 AM direoliod, by His" Excellency the Governor in Council, to submit ior 
sanction an estimate amounting to Rs. 5,35,75,000 of the probable cost of the 
Haveli Project, 1935. 

Volume 1 of the 1985 project contains the report explaining the. scope,, 
the intentions, thu main techmeal points involved, and the hiiaucial statements 
liroscribcd in Appendix V oi the Pubhc Works Department Code (1981). 

All, details regarding water supiilies in the 1985 project, expenditure 
estimates, maximum hood discharges, lorooast of probable irrigation, revenue 
forecast from the various units, and the programme of construction and establish- 
ment required are given in Volume 11. Abstracts oi costs by umts .along ^Ylth 
main details are given in Appendix B-11, Volume 11. The main points per- ' 
tainmg to the expenditure estimates have been expluii\ed in Appendix B-1, 
Volume 11. ' 

The project is designed to irrigate the laud lying along the bunks of the 
Cheuab below the junction of the Ciienub and Jhelum. It will- take up the 
Chenab Inundation Canals urea us well as the urea at present served by the 
Bidhnai system. 

2. It will bo recalled that uu estimate ior the Haveli project. Av.as sub- 
mitted with Punjab Uovornuiout's letter iMo. 0180b-W. 1., dated tbe lUth Sep- 
tember, 1915, but was returned uusuuctioned with Government of India’s letter 
No. 42b-l., dated the 19tli May, lUlG, owing to the objection of the Bahawalpur 
btate that the jiroject il execubod would udversely ullect the Bahawalpur fcltate 
inundation canals. This objectionbas since been removed by.the construction 
oi the Paujnad weir and canal, wliich takes up all the area previously irrigated 
oy the Bahawalpur Inundation canaU. ’ 

8. Owhig to the construction of the fc>ukkuivBarrage project /..oertaih 
limitations were placed by the Government of India 
on the extent of further withdrawals irom the Indus and its’ tributaries. 


ln*March, 1929, the Indus Discharge Committee agreed to a rabi supply 
^til.1,250 cusecs being made availd^ln}:^t;ili 2 ation in the Punjab for the Haveli 

consequently propar^lmSl[l& to iitihse the restricted rabi 


again aurnig to enaniQ suuipient areast^fl^ 
. sbVvii aiid matuAt{''fiF’Wji(ttild, produce a minimilm return tp ma^ 
muuorutive. This- project’ was, therefore, held in ab6yatt'C'b'^J&>j?V1il<^ lowui'ablo 
allotment of winter supply to the*j:!ltflj|i^.in the above critical months* 



4. The problem of a more liberal winter supply to the Haveli was tahen 
up in the Committee of the Central Board of Irrigation on distiibution of the 
Waters of the Indus and its Tributaries held in March and June, 1935, The 
Committee in their report. Volume I, p'age'20, Table II, have recommended a 
withdrawal of 2,750 cuseos during October and March and mean withdraw'al of 
2,475 cusecs during November. The project now submitted is strictly in accord- 
ance with the recommendations of this Committee, which, it is assumed, will be 
accepted by the Local Governments and Durbars concerned. 

5. In the Government of India’s letter No. 428-1., dated the 19th May, 
1916, referred to m paragraph 2 above, it was suggested 'that there was no reason 
■why ciedit should not be taken in the project for irrigation done by “ that portion 
of the cold weather sujiply in the Eavi which will be sot free at Balloki.” At 
that time it was proposed to use this supply for increasing irrigation on the Lower 
Bari Doab canal, but it is now considered, as explained in paragraphs 10 to 13 
of Volume I of the 1936 Project, that this water could be utilized to the maximum 
advantage on the Pakpattan perennial canal and on the Buraia Branch Ex- 
tension. It may be mentioned here that at the Delhi Water Committee, 1935, 
the Punjab, in the interests of an amicable settlement with the Bahawalpur 
and the Bikaner States, agreed to give up a share of the Sutlej Gliara supply to 
which it felt itself entitled. In the 1935 Havoli project the opportunity has been 
taken to make up this shortage on the Eakpattan canal by utilization of the 
greater portion oi the Ea^ i water set free at Balloki, by means of a link from the 
Lower ^ri'Doab canal to the Pakpattan canal as shown in the Index plan. 
No. 6 contained in the folder of right hand cover of Volume I. 

6. The scope of the project is given in paragraphs 4 and 14 of Volume I 
of the 1985 Project. The new Haveli canals will provide a probable perennial 
irrigation of 518,844 acres in a gross area oi 694,278 acres, and a probable non- 
perennial irrigation of 452,000 acres in a gross area of 862,549 acres. The capital 
cost is estimated to be 536 lacs giving a net return of 7 *8 per cent, in the tenth 
year after construction. 

7- The project now submitted is based on actual designs and estimates 
prepared in accordance with up-to-date irrigation practice, and has been 
tWoughly examined and approved of by all the three Chief Engineers in the 
Punjab. It IS, therefore, not considered necessary to send up to the Government 
of India these detailed plans and estimates. The estimate is liberal compared 
with the Sutlej Valley project costs, and there is no likelihood of the project 
being exceeded. 

8. ^ His Excellency the Governor in Council recommends the project as 
now submitted for very early sanction to relieve the difficulties experienced at 
present not only on the Sidhnai canals, but on the Chenab Inundation canals, 
as -well. On these canals the percentage of crops that do not come to maturity 
at present is abnormally high. This causes a serious drain on the general jiros- 
perity of the people in this tract as well as on the revenues of the Punjab Govern- 
ment. 

1 have the honour to be, 


^Enclosures — 

The 1915 Project. 

The 1932 Project. 

Haveli ProjeQl935, Volumes I and H. 


Bib, 

Your most obedient servant, 

J. D. H. BEDPqSipii 
' Secreiary io Government, Emijdb, 
Public Works Deparlvieni, Irrigation Branch. 



Report on the Haveli Project of 1935, 

BY 


Mb. J. D.-H. BBDFOBD, 

Chief En^neer, Irrigation 'Works, Punjab. 

Dated the 18lh July, 1985^ 

PART I.-GENERAL. 

1. In the Punjab, Iho originol project for a canal does not come to 
fruition. For various reasons, it is held up and forgotten for n few years, but if 
the project is intrinsically sound, it crops up again and again until eventually it is 
sanctioned — often in a more elaborate fonn, and always in a more expensive form. 

2. The 1916 Project , — This report ina 3 ' conjunction with Appen- 

dices (Vol. II) and maps in the cover. The 1915 project was made by Mr. P. M. 
Purves, Temporary Engineer. The estimated cost of the project was Rs. 
1,70,00,000. It consisted of an old type weir below the junction of the Jlielum 
and the Ohenab with offtaldng right and left bank canals. The left bank canal 
was to tail into the Ravi immediately above the present Sidhnai headworks, 
and a now connecting link was to take out from the left of the Ravi to link 
up the existing inundation chamiels otlftaking from the left bank of the Ohenab, 
below its junction Avitli the Ravi. The right bank canal was to take up the low 
lands that were available for irrigation and to tail into the Karam canal ; no 
attempt was made to feed the Ganosh and Taliri from the proposed canal owing 
to the unsuitability of the terrain through which the connecting link must pass. 
The proposal was to do the minimum amount of work required to enable the 
undoubted supplies below the junction of the Chenab and Jhelum to be utilized 
in the existing Chenab and Ravi canals, and in now distributaries to be con- 
structed under the scheme. This project was calculated to show a return 
of 5*63 per cent. 

3. The 1932 Project . — The next project was made in 1932. Tho ipain 
differences between this and the 1916 project wore as follows :• — 

The right bank canal was to bo extended through the uplands of the 
Thai to link up with the existing Ganesh and Taliri inundation^ 
canals on tho right bank of the Chenab. To make this link, itis^ 
necessai^'^ to go through the Thai area, because tho river lies.s'o 
close up to the Thai that there is no riverain land available in 
which to construct the canal required to link up wth the Ganesh 
and Taliri. 

On tho left side, the alignment of the connecting canal between Trimmu, 
tho proposed headworks on the Chenab, and Sidhnai on the Ravi, 
Avas altered so as to dro]) into the Ravi quite close to the Abdul 
ITakini railwiiy station and about 4 miles upstream of Sidhnai 
headworks. Sidhnai was to he abandoned and a neAV headworks 
built near Abdul Hakim and tho connecting canals were proposed 
.^^0 run jiaiallcl to tho Ravi until they reached Sidhnai and dropped 
‘ nrio-lho existing canals— the jn-oposed Multan feeder connecting 
up the inundation canals on tho loft bank of the Chenab remain- 
ing more or Ics^j in the 191.6 inoject. 

The cost of Iho 1982 project had/jMcroasod from Rs. 1,70^00,000 to 
Rs. 5,79,00,000 and a profit of 5-(53 per cont. was converted into a loss of Rs. 18 
lacs por annum. ^ Mt,/, , . 

4. 77tc 1936 P?’ojcc/.—3lho.gro'ss areas served -in 1935 project are 
approximately the same air-in'-tUp 1932 project though 't/he proposed irrigal.ion 
in the 1936 project is-Viqnsidorably' more because of the belter Avinter supplies 
provided. ' ' .j 
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The statement below gives in brief the scope of the 
areas to be served and irrigated : — 
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Fiopiietao arcaa within present irrigation 
bonndary 

Arica, 

BIO, 716 

Aores, 

410,120 

Aotes, 

356,000 

Acroj. 

420,120 

Aoros. 

278,411 

Acres. 

109,000 

Xew proprietary areas . . . , . j 

28,710 

21,830 

A’li 

377,705 

101,889 

Stl. 

New Crown waste areas ., 

154,823 
» 1 

80,585 

A’i7. 

04,724 

11,700 

Nil 

Total 

094,278 

613,344 

355,000 

802,619 

162,000 

199,000 


In Crown waste areas, credit for irrigation is taken only for better lands, 
as ascertained from a detailed soil snrvoy. 


For estimating purposes also, the 1983 project is the same in scope as 
the 1932 project, though there nro two points which require more detailed 
consideration before construction commences : — 


(a) It is not fully established that the construction of a new headworlcs 
at Abdul Hakim, 4 miles upstream of Sidhnai on the Eavi, is 
y , r .jcolly essential. 

^ (b) It is doubtful whether the extension of the right bank canal to feed 

, the Gahesli and Taliri la soimd. 

, _ - ^^e^projeot has been so framed that the final omission of (a) and (b) will 

make it more productive ; hence there appears to be no objection to the inclusion 
of these, two items. . 

'5, Water supplies in the 19S2 Prq;cct.— The 1932 project dealt with a 
winter supply of 1,250 cusecs and a summer supply of 7,51)0 cusecs. The winter 
sup2to.*)\^<limilod to what other interested parties were prepared to allow the 
•Eunjub'^^'draw off. Both this and the 1915 projects did not lake into account 
.the .money value of the water at present going down the Eavi below Balloki 
fosiihe Sidhnai canals. It may be necessary to explain here that the Sidhnai 
canals taldng off from the Ea^n are, at present, fed mth the Eavi water, which is 
not taken off hy the Lower Bari Doab canal at Balloki, being reserved for the 
Sidhnai ; .when the barrage is built at Trimmu, the Sidlmoi and subsidiary canals 
vnll be fed by the Chenab water, and the Eavi water at present reserved for the 
Sidhnai canals will be available for use elsewhere. 

• 6. JReasons wMcli allotv of a successful 1936 Project. — ^It is entirely due to 
the fact that tins water can be utilized in the existing canals of the Punjab that 
^tirB-1935 Haveli project can be made a possible proposition. The total cost of 
the 1936 project is Es^,35,75,000 and the capitalised value at 6 ijercent. of the 
Eavi water made available at Balloki is Es. 3,50,00,000. Hence the net capital 
for which new revenue is required from the areas covered by the Haveli project 
itself, is relatively small compared with the , total cost of the project, and is 
approximately the same as- that,requix^;^ the 1915 project, which showed a 
return of- 5 -63 per cent. 

7 . Water in the 1936 Project in accordance vnUi the Delhi Oonimittee Be- 
commendations (see Vol. llf Appendix A~I ). — ^During the past few months, a 
Committee, ordered by .the Government of Efdia, consisting of representatives 
from the Punjab, Sind, Bahawalpup,- Bikaner and the North-West Frontier 
Province and of ^o independent members, .sitting at Dellii and Simla, have 
made^ recommendations for the distribution' 61 the wateis of the Indus and 
its tributaries between Sind, Bahawalpur, Bikaner and the Punjab, 
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ihe supplies of. Water, on which the 1935 project is based, are strictly in 
accordance with these reeotnihendations, hence there should be ho likelihood, of 
either Sind or Bahawalpur. . or Bikaner objecting to the construction of this 
project on the grounds, that it will affect their rights. 

8; Source of taaterMp0es4n Pie 1935 Projecf.— During the winter inonths> 
with the exception ol'ocba^onal-fre'sliets, tlie water supply, on which -this project 
is based, is entirely infiltration wate.r, i.e., water which- seeps into the’ Jhelum, 
the tJhenab and the Eavi' during'the winter months, when water levels in the rivers 
.are low. -According to the records of such discharges, maintained by the Dis- 
charge division during the past 12 years, these supplies are very considerable. 

9. .Capqcifies d/.caadlsiii/lf&.igSSProjecf.*— The capacities proposed^for 
the Haveli canals are as follows 

. . Cusecs, 

Perennial capacity .. •• 2,760 

Non-perennial capacity . ... .... • • ’ • • . '5,000 

Total capacity. ' .. 7,760 

i.> - — — - 

The actual mean supply which will be utilized .against the above capacities 
during the winter months will, of course, be less tliah'2,750 cusecs! "While every 
effort will be made to restrict supplies during .the months of December to Pebru- 
. ary so as to encourage the continued use 'of wells/- the, ^Punjab reserves to itself 
the right to utilize its full share of water in the Chehab.” The' details of supplies, 
on wliich the proposed irrigation figures ha%'e been based, are dealt with in full in 
Appendix A.-I, and will not be considered further in this general not%. It will 
be sufficient to state that the supplies to be utilized will be strictly in accordance 
■with agreements ynth Bahawalpur and Sind. . . ' . . 

10. ’ Considerations governing use of the Bavi water made avatldbte" at- 
BoKo/ci.— The Eavi water, which at present is reserved at. Balloki and passed- 
down the river to the Sidhnai headworks, will no longer.. :be.. ri^q}i^^'''fori1>h0' 
Sidhn.ai canals; and is thus available for use elsewhere. *. jW 'the., ^^tef/'.-this 
water .'is largely regeneration water from above Baljoki and is'.af^ifla'Meijat 

■■Ball0ki'(see '\''ol. IT, Appendix A.-II, for details).^ It is, therefore ■J-^v^oar. that', 
if it can be teken off directly from Ballolti, it ■will be used- ■mth'tlfe'^ihimum^ 
amount of expenditure and disturbance of existing arrangements, A^-fg?.%er very 
important consideration was, if possible, to utilize, this Vate)^' dfi 
because the revenue obtainable would then include rents or interest on-sales , of 
Crown lands in addition to the usual land revenue and waterirates,.;pbtmnable. 

A search was, therefore, made to find the best use for this 

11. Causes that contribute to the success or failure of canal projeeki:^^hB' 
least successful of the Punjab projects is the latest, viz.y tjte. 

project. There is only one basic reason for its comparative failure, •-i.e., shortage 
of water supply. There is insufficient water in both the. summer and- winter 
sowing seasons and throughout the ■winter to cope with the.. .lands’- served by 
the Sutlej Valley canals. • ' - ’ ‘ • 

All other reasons, such as the increased cost of cpnsjt.ruction, .the. depreSsion 
in agriculture, are 'trivial compared ■with that basic fact-^shortage-i'nt -water. 
Without -water no project can be successful. On the Sutlej Valley Pakpattan 
perennial canal, there exists a large Urea of nearly 1 million acres of Oro-iyn-was^.- 
land- served by an inade.quate supply of perennial nvate% About 370,000 acres* 
of this land Have. been reserved for .sale, to' capitalists. . At present such sale's 
areata stand-still and the’ canal de'velopment is much, retarded. .The. world- 
depression has had something to do. with it, but the main cause is, undoubted-- 
ly, an insufficient su^iply of watei^i|p..'it were, possible to increase the’ supply- 
^ .appreciably, there is no reason ' wm^e Pa-feattan canal should notebe highly- 
successful. ’ •' j ■!'•.’• , 

.. 12. Utijizgipbh of the Bavijvater at Ballolci recommended by author inthe Pah’ 
pattan',perenm&l canal . — In connection, with tins Haveli project,’ ah opportunity 
has arispi-i. Water will bo a-yailable-.Eit-.®jilloki. ' The 6'fficers'ot the Lower Sari 
Doab ean'aj.nre satisfied ^hat' 700 cusecs can be passed do'wn this-.eahal in’ addi--, 
tion to its full existih^reqfiitemdhts.’-it, therefore, occurred to tlie- writer of this 
note that it would be extremely .prdfi’talile to pass a discharg^’^f-700 cusecs-dowu 
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lo Tvithin a few miles of Monlgomorj', and io tnlceit out into a feeder which will 
cross tliG Sukh Boas, and drop it into tho Pakpntian perennial canal near Dilu- 
wala rest-house. The connecting link was surveyed in full detail and was found 
to be entirely feasible, and to present no onpneering difficulties. Tho cost of the 
works required for tliis link is presented in Unit No. 6 of this project and is 
11*96 lacs of rupees. Tho forecast of yearly revenue from this water is 15-64 
lacs of rupees, i.e., revenue will more fhan pay for the link in one year. It is this 
link providing for the very profitable use of the spare water at Balloki which 
makes the Haveli project possible. The water required for the link and the 
Buraia Branch Extension is all Havi water saved from Sidlinai canals, but until 
the Trimmu headwoi’ks are completed there appears to bo no reason why 
the Punjab should not transfer a part of the share in the Ghenab river 
allocated to it, to tliis link, via tho Upper Ohonab canal. Purthor, if we would 
be meticulous in calculating tho revenue from tho link, we can add to its 
cost 9% of tho estimated cost of Trimmu headworks, t.c., 21 lacs. We 
will then obtain 15-6 lacs not revenue on Bs. 21-1- 11-96 = 82-96 lacs capital 
expenditure, and a return of 48 per cent per aimum. 

Tho Aval or Avill be used onl jroly on tho Crown Avasle areas. No 
portion of it A\’ill bo given to piopnofaiy areas. Tho proprietary areas at 
present getting perennial irrigulion from the Pakpattnn have been 
extremely Avell treated^ inasmuch as Ihoy have boon given a porcimial supply 
Avhero such did not exist in tho past. This perennial supply has caused a consi- 
derable rise in tho cainlol value of_ these propiietury lands, and Government 
has taken no tax on sucli unearned increments. Hence there is no reason why 
any portion of tliis additional and A'ery valuable AA'alor should bo dissipated 
on proprietary areas. 


The supply to bo given lo the Pakpattan porcuninl has been limited to 
700 cusocs, as tliis is the largest supply that the Pakpattan Crown waste area 
can use AA*ilh the maximum elBcioncj*. It also happens to bo tho largest supply 
which tho Bower Bari Doab canal can pass down to neat Montgomery without 
consdderablo expense on enlarging tho canal. 

Balance of ihcBavi water at BaUolci to bevsed in the Buraia Branch Ex» 
tension. — ^Tho balance of water available at Balloki can be used to make the Buraia 
Branch Bxtbiision poronmal. Tho Buraia is one of tho many branches of the Lower 
Chenab canal. The first job, tho author of this note was put on to, Avlien he join- 
‘ed the service in 1905, Avas tho sun*oys in connection Avilh the scheme of extending 
tho Buraia branch. The LoAver Chenab canal is an enormous canal and when 
originally constructed, it is possible that the oripnators of the scheme from sheer 
fatigue omitted to extend the Buraia branch lo irrigate all the virgin areas lying 
in its tml reaches. A scheme for cxtonduig the Buraia branch ns a perennial canal 
was made in 1905, but Avas held in abeyance owing to tho uncertainty ns regards 
Avater supplies in vicAV of the pi-oposcd Triple canals project then imder considera- 
tion. AVhen tho Triple canals project had boon completed, tho Buraia Branch 
Extension scheme A\’ns roA'iA’od, and tho Avritor made the reAused estimate avIucu 
Avas sanctioned. While tho AA-ork AA-as under construction, considerable political 
agitation Avas aroused AA'ith a A-ioAv to stoj) AAdnter supplies being giA’^en to the ex- 
tension areas on the ground that it w’as merely t aking water from the existing areas 
and giving it to the nOAV areas. Tho Buraia Branch Extension avos, therefore, con- 
verted into a non-perennial canal, i.e., Avaler avos supplied throughout the summer 
months, Avlien it Avas spare in the riA*er. LeoA'ing arido the impossibility of ob- 
taining good agriculturfll developinout AA’ith such a restricted supply, it M 
hydraulically very incouveuionl, because during the summer months, the mam 
canal has to bring larger supplies doAvn a distance of more than 100 miles to tms 
Extension, During the winter months, the supplies are much lower, and tos 
fluctuating supply makes it more difficult to keep the canal in good regime. The 
opportunity has noAv arisen lo make the Buraia Branch Extension perenmal, 
as -was ori^ally intended. Tire, extra Avater given to ‘it Avill, of course, be 
Chenab water, but tho LoAver Bari Doab canal can use tho equivalent supply ol 

purpose and .i leduced supply aa-III be sent down to 
- Au the Upper Chenab canal in vieAV oi tho extra supply given to 

the Buraia Branch Extension, Ik is good busiuess to make tbi^ . scbeni® 
perenmal as most of the land on it is CroAvn w<Asle. ' The sales value of such 
lands increases very appreciably, if the laud fs given perennial water supply. 
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As stated in a previous paragraph, the capitalised value of the water used 
on those two schemes represents K*?. 3,50,00,000 or ^rd of the total cost of the 
Havoli project. 

Id. Simiiiary of iho scope of the 1985 Project. — The 1935 Haveli project 
then consists of three distinct parts : — 

(o) The construction of a link between the Lower Bari Doab canal near 
Montgomery and the Palcpattan perennial canal. The object 
of the link is to give an additional supply to Crown Avasto areas 
in general, and particularly to those areas not yet sold, so ns to 
increase the yearly intensity of irrigation and to make the areas 
more marketable. . 

(b) The giving of a winter water supi)ly io the Buraia Branch Exten- 

sion areas of the LoAver Chonab canal. 

(c) The building of a barrage below- the junction of the Chenab and the 

Jheluin, so as to utilize tho winter infiltration and suininer wafers 
of tho combined river to give controlled and better perennial 
irrigation to tho Sidhnai canals offtaking from the Eavi, and 
non-perenniiil controlled irrigation to the inundation canals 
taking out ot tho Chenab, and also to irrigate some new areas 
Avhioh in the i)ast have had no irrigation facilities. 

The Avater required lor (a) and (b) can only bo inade available if (c) is 
constructed, and tho sur])Ius revenue obtainable particularly from (a) and also 
from (b) makes it possible to class (c) as productive. It is clear, therefore, that 
the three parts cannot be sejjoraled but form one scheme. 

15. Financial results.— Tho financial statements attached at the end 
of tills report shoAv that tho project Aidll give a net return of 7’ 8 per cent, on tho 
capital at charge in the tenth year of the opening of the canals. The project 
can, therefore, bo classed as productu^e according to Public Works Accounts 
Code, Appendix i, page 178. 

In case the Montgomery -Pakpatlon Link is not constructed the project 
is estimated to pay d per cent., and this without taking into full consid^j-^tion 
tho money value of tho Eavi water, which will be set free at BallpkiJ-b^-tho 
construction of tho Trimmu lieadAvorks. 

Statemenf I gives tho forecast of probable direct expenditure year liy year 

Statement II sIioavs the indirect charges required for audit and accounts- 
and for the capitalization of abatement of land revenue, — vide paragraph' 12 
of Appendix V, Public Works Department Code (1931). 

Statement 111 gives the estimate of revenue receipts and charges,' for' all 
the units of Haveli project. v -iri .... ' 

Statements IV and V shoAv the not financial results upto the tenth ■ year 
after tho completion of tho project, excluding and including the indirect outlay 
respectively. 

Statemoiit VJ has been prepared for tho purposes of assessing the produc- 
tivity of tho project in tho light of Appendix d, page 178 of Public Works Accounts 
Code. It shoAvs tho sum at charge, cumulative net revenue and interest, and the 
percentage return on the sum at charge, year by year. 

Tho project Avill bo liiionced from loans. 

16. Appendices.— AW tho various points that go to make up this project' 
have been dealt with in a general imumer in tho remaining parts of this report 
and in detail in 'the Api)ondi('OS printed as a separate Amlume. As far as pos- 
sible, each appendix has been made self-contained oven at the cost of some re- 
petition, hence the authority studying this project will bo able to find in the 

letter press any aspect of tho project without delay, 

* » 

PART ll.-^ESTIMAT£S AND,TECHNICaL DETAILS. 

{See Vol.ll, Appendix B-11 for details of estimates.) 

' Unit No. 1, — ^Tuimjiu ILsADwonKs. 

17. Maximim flood discharge in thq Chenab.— Tboro has' been eontrovensy 
in the past about.the ninMiniim flood discharge to bo neco])ted at tho Trimmu 
hoadworks site for project purposes. This quost.ioh hnji-b'oon fully treated in 
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Vol. II, Appendix O-I, and we cnn safely accept 660,000 cusecs as a maxiinam out- 
side figuie for the flood discharge at Trimniu. This compares -tt-ith a flood dis- 
charge of 700,000 cusecs for which the Panjnad headworlcs has been designed. In 
the 1932 project, this figure of 6| lacs was accepted for Trimmu and an addition 
of 20 per cent, was made for local concentration in the waterway allowed for the 
barrage, and a very detailed design was made for a barrage of 54 bays of 60 
feet span plus 24 bays of 80 feet span for depressed undersluices. This com- 
pares with 47 bays of 60 feet span and no undorsluides as provided for Panjnad. 
For estimating puiposes the design for this unduly large barrage has been 
allowed to stand with sligjhl alteration. A consideration of the problem, how- 
ever, shows that no addition to the number of spans can make a barrage safe 
against local concentiation. The wider a barrage is built, the more scope 
there exists for the formation of islands on the upstream side. These islands 
mask the approach to many of the bays and the local concentration will occur, 
however wide the bariage is made ; in fact, a barrage that is too wide may, in 
practice, result in greater local concentration than a more restricted barrage. 
Local concentration can only be catered for by adequate protection on the 
upstream and downstream of the barrage and this adequate protection has 
been provided in the estimate. 

18. Waterway required jor the Trimmu barrage . — ^In such matters, one 
existing barrage as an example is worth much moie than mere tlieoiy. The 
Panjnad barrage is under the jurisdiction of the authoi, and he knows that the 
waterway of 47 bays of 60 feet span is liberal and the barrage is a loose one. The 
maximum flood discharge to be passed at Tiimmu is much the same as at Panj- 
nad, and it will, therefore, not be necessary to provide a greatei effective water- 
way for Tiimmu than has been provided for Panjnad. Undeisluices at both 
ends of a barrage are a convenience and have been provided for Trimmu in the 
1935 estimate. It follows, therefore, that when Trimuiu barrage comes to be 
-iCOHBtnjcted, it will not consist of more than 40 bays of 60 feet span plus 16 
unffeisKiice bays of 30 feet span, 8 being at each end. The estimate allows 
for 54 bay® of^ 6.0 feet upan plus 16 undersinice bays of 30 feet span. The cost 
of of 60 feet span is 1 • 25 lacs of rupees. The cost of Trimmu head- 

Jwpi® has, t)ierefore, been over-estimated by 17 ’5 lacs of rupees on this one 
>ifem alofle.''”' 

ij , _ 19, Gqst of tJie Trimmu headworks compared loith the Panj nad . — ^In estimat- 

^ ing the. probable cost of the Trimmu headworks, we are fortunate in having as 
'' a'gdide the recently constructed Panjnad headworks. The Panjnad, headyi'orks 
have been built downstream of the Chenah and the Sutlej — ^the Chenab being 
^.th? j^hlned Jhelum and Chenah and the Sutlej, the combined BeaS and Sutlej, 
‘■^lynad has been built to pass a flood discharge of 700,000 cusecs ; Trimmu 
is'teqiured to'^ass 650,000 cusecs. Trimmu barrage also is to be built imme- 
'• diately below -the junction of two livers, the Jhelum and the Chenah. There 
h' very real similarity between the two headworks. It is expected 
"^hat there should he a similarity in cost. The Trimmu barrage was estimated 
m the 1932j[Iaveli project to cost Es. 8 "29 crores as compared with the actual 
Panjnad cost of Es. 1 • 89 crores. It is clear that such a big difference cannot 
be due to mere variation in design. The main reason for the unduly heavy 
estimate in 1982 is an allowance of 47 lacs of rupees for spurs jirovided along the 
Chenab and the Jhelum for several miles upstream. There is no indication 
at present that such spurs will be required. Panjnad has been in epstence for 
several years, yet up to this time, no spurs have been required upstieam of it. 
In the 1935 project, allowance has not been made for such spui'Sj ^ • -- 

‘The 1935 project does jiot contain provision for depiessed hays in the 
centre of the barrage. These central “depressed bays have not been found an 
unmixed blessing at Islam headwodn?,‘and are suspected to have encouraged 
prolific berm growth along the upstream flank walls, causing difllcultyin feed- 
. ing, the right bank canal. 

, , change in alignment and shortening of the canal railw&y, the deletion 
or allowance for l^dro-electrio generation at the expense of the project,^ and a 
verj"- moderate lejduction in rates liave also helped hi reducing the estimated 
f hanage horn Es. 329 lacs in 1932-V.If''i. 230 lacs in 1^5. 

ims 230 lacs compares mth 189 lacs actual cost fhr'-Plfiijife’th' A,s explained 
aoove, the 1935 pVojeet.is estimated libetallyr^arding waterway provided and 
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in addition the project rates for works are generous. In all proba'bilit}^ there 
will be substantial savings on Unit No. I, when work is completed. 

20. Beasonsjor liberal expenditure estimate for Trimmu lieadiDorJts,- — The 
Punjab had an unfortunate experience on the Sutlej Valley project^ inasmuch 
as the original sanctioned estimate was very lieavily exceeded. It is with thp 
express object of avoiding similar excesses in this project that the Trimmu 
headworks have been liberally estimated to the extent of 80 to 40 lacs of rupees. 
There is another advantage in making liberal allowances on the expense side, 
viz., it results in the revenue forecast being more conservative on probable 
actual costs. The Punjab desires to avoid under-estimating the cost of a 
project or over estimating the receipts therefrom. 

Unit No. 2. — ^Asnui. Hakim HeAdwobks. 

21. Maximum food di$charqe in {he ifaui.— Unit No. 2 is the estimate for 
the Abdul Hakim barrage on the Eavi, 4 miles upstream of the present Sidhnai 
headworks. The data on which the proposed flood discharge of 81,000 cusecs 
has been accepted, is very fully discussed in Appendix C-II, Vol. II. 

22. Pros and cons oj building a imo headworks at A bdul Hahim.^The pros 
and cons of building a new headworks on the Eavi as against remodelling or 
utilizing the existing Sidhnai headworks have been considered in past years from 
time to time. The 1932 project allowed for a new headworks. It is estimated 
to cost Es. 89 lacs— a considerable sum of money : the additional area for which 
irrigation can be provided is restricted and merely consists of a thin high strip 
along the banks of the Eavi. 

It may be explained that the Eavi has, in the course of years, raised 
its bed in this reach so that it is flowing not in a valley but on a ridge, and there 
is something to be said against any further ponding up of supplies in this rivpr. 

In the project, however, the cost of constructing this additional headwoi;l^.a,t; 
Abdul Haldm has been included, because it is quite possible that’fumer 
intensive examination may prove it to be necessary, butdfit is,foqnd,±hat the 
construction of tlie headworks can be avoided, this will be^ "done; 'And 'th^ 
financial returns of the remaining project mil prove to be no less'fftvourftlilk;'’-. 

The estimate is based on a detailed drawing of the prqp6s6d barrage 
and the various items comprising it have been very fully calculated.’ 

Unit No. 8 .' — Left Bank Oanaes. ^ 

' - 28. . Scope. — The works provided for in this unit consist of all the canals 
and distributanes that are required on the left bank of the Chenal).' “'Tifie main 
canal starts at Trimmu and joins the Eavi at Abdul Hakim, 4 miles above ’the 
present headworks at Sidhnai. A certain amount of new Crown waste -area 
will be taken up to the north of the Eavi and a branch canal will bo provided 
to do non-perennial irrigation on the left bank of the Ohenab. 

24. The main canal. — The main canal from Shorkot Eoad Station to Abdul 
Hakim runs parallel and close to the North-Western railway and is in extremely 
high embankment. The full supply levels attain a height of 15 feet above 
natural surface level. The danger from breaches is, therefore, real and breaches 
will be particularly harmful as the canal is so close to the railway line, also 
such breaches would be an additional factor causing waterlogging ; hence the 
detailed estimate allows ior reinforced brick masonrj'- core-walls to be built 
in the centre of each bank. These core- walls will safeguard the railway and the 
surrounding country from damage. 

It is propS^ed to excavate the canal upstream of Shorkot Eoad iailway 
station by means of second hand draglifie ^team excavators. These excavators 
were used on the Sut|ej Valley project, an^ are available at a nominal price. 
Only the steam-driven ones will be utilized« because in out of the way places 
the mechanism of steam-driven plant is better understood than that of,Iiiesel . 
electric plant.. • - ^ ‘ ' 

• I 

26. dllotoance for surface drainage. — ^A separate estimate was made forf> 
lining the bed of the c,anal in the high filling reach, because it is felt that there 
may be cbnsidei.a^j^ trouble from .waterlogging owing to t.l}E 'big head of,.,-, 
water in the waSj 'however, decided to omit jUie "bed lining and to'’^ 

pxovide, instead, a liberal allowance for surface drainage, which has been done. 
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Tn the earlier projects, little, if any, allowance was made for a drainage 
syiiiem. The 1935 project is in advance in this respect inasmuch as adequate 
allowance has been made for verj» complete surface drainage. 

26. Sidhmi percvvial and Million non-pcrcnmal canals. — On the loft bank 
of the Eavi, allowance has been made for separate perennial and non-perennial 
canals to link np with the existing Sidhnai canal, 4 miles below, and Avith the 
newly proposed non-pcreunial Multan branch. A distributary has been pro- 
vided on either side of these two main canals. This makes four channels 
running parallel to one another for a distance of 4 miles.. 

The non-perennial Multan branch will link up ail the present inundation 
canals on the left bank of the Chenah except the Belochwah, which lies to the 
extreme south in the fork of the Sutlej and the Chenab. The Belochwah 
operates in an area of very high sub-soil levels and hence does not require weir 
controlled irrigation. 

In addition to the above new works, some of the existing distributaries 
of the Sidhnai canal w’ill be extended to take up new areas as indicated on the 
plan. There will also be general remodelling of the existing channels to make 
them more efScient. 

27. Bales. — The rates for work in Unit No. 3 have been very carefully 
considered and are believed to be adequate. It is this increase Yn rates and 
also increase in quantities that has resulted in the 1985 project estimate for 
Unit No. 8 being Rs. 45 lacs more than the estimate of 1932, - 

UiJrr No. 4 . — ^Bight Bank Canal. 

28. Scope. — The project allows for a canal to deal with the present riverain 
unirrigated areas on the right side of the Chenab in the upper reaches of the 
canal and the Karam canal areas, and also to be extended downstream to feed 
the Ganesh and Taliri canals which serve the areas around Muzaffargarh. There 
is real difficulty in extending the proposed canal beyond the Karam canal areas, 
because here the river is lying up against the hi^h lands of the Thai. The 
.Thai .is a' sandy desert and the canal for some miles would have to be taken 
i througli this desert in deep digging. It will not be easy to keep the channel 

open during the summer season and while it will be quite feasible to make a canal 
connecting the Ganesh and the Taliri, it is probable that it may not function 
satisfactorily, w The project, however, allows for the full cost of making this 
link. . 

29. ' I/inhing np of Ihe Ganesh and Taliri canals, — It has been argued that 
when the headworks are built at Trimmu, the Ganesh and Taliri inundation 
’chimnels will suffer owing to the diminution of supplies in the river. The 
Chenab, however, is a river that rises early in April and very rapidly. In 
‘accbrdance wilh the proposed agreement between Sind, Bahawalpur and the 
Punjab, the " draw off up to the middle of April will be restricted to 
the rabi capacity of 2,750 cusecs until there is surplus water at Sukkur, 
and the uuthdrawal of such a small qu.antity of water will make little 
difference to waterlevels in the river opposite to the Ganesh and the 
Taliri heads. Even so, under normal conditions, it can be argued that there 
will be some difference. The conditions are, however, abnormal inasmuch as 
within the last feAV years a barrage has been built at Panjnad, at a distance of 
60 miles downstream. It is an accepted fact that the erection of an obstruction 
across a river results in a permanenl rise in bod levels upstream, this rise becoming 
more evident with the passage of years. It is, therefore, conceivable that a 
rifle in bed levels opposite the heads of Taliri and Ganesh may neutralize the 
small drop in water levels due to withdrawal of water at the Trimmu liead- 
Avorks. This is a matter that willrea nire careful investigation before the Punjab 
embarks on the construction of the link Afith the Ganesh and the Taliri. The 
financial forecast of revenue to b'e obtained Jrom tliis link has been, deliberately, 
minimised so that if the construction of the link in the lower reaches were to be 
abandoned oj: postponed, tlie financial effect on the project Arill be negligible. 

.Ul^IT No. 5.— MoNTGOMBBY-PivKPATTiVN LiNK. 

■ 30. Cosl^lascd on detailed svrxeys and designs. — The estimate in this 
unit provides fortj^e cost of a channel connecting the Lower ]Bari Doab canal, 

8 miles upstream of. Jlcintgomery and the Sutlej Valley 'P.akpat fan pei-ennml 
canal. The alignment --has been" very thoroughly surveyed ' on the ground. 
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The estimate is folly detailed to an extent that the individual estimates ican 
be used as detailed construction estimates. The earthwork has been fully 
calculated and the areas of land worked out in detail. Detailed drawings and 
estimates have been made of masonry works. The project cost of this Jink 
can, therefore, be accepted with confidence. 

The canal link, merely, consists of a'‘ connecting or feeder channel. "The 
water is dropped into the existing Pakpattan perennial canal and will jbe -used 
in the existing 'irrigating distributaries. The irrigation done will be recorded 
by the existing staff ; hence 'the maintenance cost will be limited to that of the 
link only. 

31 . Expenditure not required for Buraia Branch Although dhe 

project takes credit for revenue from the Buraia Branch Extension, it does not 
include an expenditure estimate for the Extension hgcause none is needed. 
The Extension was sanctioned some j^ears back and the work has been compfleted 
and is functioning at present as a non-parennial canal, i.e., the canals are closed 
during the winter months. When water is made available during the winter, .toe 
canals will function the whole year round. The maintenance and irrigation 
recording staff are kept on all the year, hence the capital expenditure will be 
nil. A small amount of additional maintenance expenditure will be neces- 
sary and this has been provided. 


' PART III.- REVENUE FOaECAST. 

32. In dealing with this problem, it -was necessary to make three finan- 
cial forecasts : — one for the Montgomery-Pakpattan link, one for -the Buraia 
Branch Extension^ and one for the Haveli canals area. Full details of the 
data and the considerations affecting these forecasts are given in Yol. II, Appen- 
ices E-I to E-VI. The main considerations are briefly sketched below : — 

38. Forecast oj toinier irrigation on the Haveli camls. — ^The mean water 
supply available in the winter months has been forecast on the average of 1)116 
last 12 years discharges. In the winter, the actual sdpply'.aVailfiCble' is^ 
very much less than the authorised capacity of the canals. It was, felt Ihat'aT . 
forecast of "winter irrigation, based on capacities of canals, may, result in erronov 
ous results, because the actual supplies do not bear the same relation to capacity ' 
on this canal as on others. It was, therefore, decided to base- the foijscast on 
the irrigating caiiacity of a cusec-day during the so'uing period^ of the'.^lt’or 
crops, ic., from the IGth October to the 10th December. The,, irrigating ‘ 
capacity ot a cusec-day io the neighbouring Khanewal and Jhang^'pbrermial 
divisions of existing canals was used as a guide. The figure of 1^-’ 8, acres per: 
cusec-day accepted for the forecast is definitely conservative, as comp’arCd'with.. i 
the h’rigation being obtained from a cusec-day in the Jhang and Khanewd 
divisions and the Sidhnai canal at present. (See Vol. II, Appendix ’0-1)^ .. 

34. Forecast oj summer irrigation on the Haoeli canals.^ — ^In the summer, 
there "will be sufficient ivater to meet all demands ; hence a forecast . based 'on • 
capacities will probably give fairly accurate results. A figm’e of 80 acres per 
cuseo capacity at distributary head was decided upon, after a study of the 
results being obtained in the neighbouring irrigation divisions, and also on the 
Sidhnai canal. This figure is a conservative one. The figures for proposed 
irrigation were review'od by the other two Chief Engineers. Certain modifica- 
tions suggested by them have been given effect to in the actual figures taken 
in the financial forecast. 

85. Iniemity of annual irrigation in the Havdi canals area. — ^In Appendix 
D-I, a statement (No. ■\^III) is given, showing details of gross and culturable' ‘ 
areas and probable annual irrigation in the Ha-voli^tract. It will be seen that 
the annual perennial irrigation comes to. 74. per cent, of the gross area and 89*4 
per cent, of the net culturable irrigable area. The non-perennial irrigation on 
the left and right banks comes to 65*5 and 3S'0per cent, respectively, of the 
gross area. 

. The 5 ’’early perennial irrigation of 89*4 per cent, of the net .culturable is 
in no Way excessive-; in fact, this percentage is about correct • for .prosperouc 
farming on canal ted lands %Yith low rainfall. Any serious '.'roduetiou in 
this porconlago results ‘in slow devolopinonl and , uupoptilarit^ of the canal iu‘ 
question. Our most successful canals are the Lower Chenab' canal — ^tbe intensity 
of annual irrigation is about 95 per cent., the Lower Bari Doab canal— the 
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intensity of irrigation being about 83 per cent., the Upper Bari Doab canal — the 
intensity of irrigation being about 90 per cent,, so that this project follows 
established and successful practice. "We departed from this practice on 
the Sutlej Valley project and the results hove not been entirely happy. A 
low percentage of annual irrigation is successful only in districts, where the 
ar\rerag 0 rainfall is sufficient to allow of crops being grown in the remaining areas, 
without the aid of canal water. In the Haveli tracts, rain-sown-crops are 
uninown. . ‘ ■ 

86. Forecast oj irrigation on the right hayik ca«aJ.-r-in a previous para- 
graph, it has been stated that the revenue receipts, forecast from the right bank 
canal, had been kept moderate, so that the omission of the connecting link for the 
Ganesh and TaUri would not adversely affect the financial stability of the project 
as a whole. This is clearly brought out in the comparatively low percentage of 
irrigation shown for the' right bank canals. 

37. Forecast of irrigation on the Montgomery-Pakpaitan Link and the 
Buraia Branch Extension. — The (lata utilised for forecasting the probable irriga- 
tion in the Haveli canals tract has been applied to forecasting irrigation on the 
Pakpattan Link and the Buraia Branch Extension, though on these two canals, 
we are likely to get somewhat better results than on the Haveli because of the 
greater rainfall. However, this provides a small factor of safely, which is to 
the good. (See Vol. II, Appendices D-II and D-III.) 

88. Items that make up the revenue forecast. — ^Having obtained the 
figures of probable summer and whiter inigation, those were distributed between 
the Crown waste and proprietary areas, as described in the appendices concerned. . 

The next point was to consider what might be expected iiKimalely, in the 
way of increased revenue, from the Crown waste and proprietaiy areas. 

• i * 

The follovdng items make up the revenue forecast ; — 

(1) Land revenue. 

(2) Abiana or water-rate. 

4 *« * * - ^ 

.<• '‘'(3) 'Interest on sales of Crown waste-lands. 

• . (4) Eent f^ tomporaiy lenses of Crown waste lands. 

(6) Malikana. 

The first two items are common to Crown waste and proprietary areas. 
The remaining are peculiar to Crdwn waste area's only. 

It is, therefore, necessary to make separate revenue forecasts for the 
Crown waste, and the jiroprietary areas. 

Land revenue is a foi'm of tax on the ownei-s of land, the rate depending 
upon the general productivity of the land in question. 

Water-rate is, in reality, a charge for sendees rendered by the supply of 
canal water. 'It takes the form of a rale per acre -matured, varying with the 
nature of the crop. 


of 


39. Disposal of Croimi waste. — ^The CrovTi WQ.ste area is disposed 
partly at concession rates in deserving cases, and partly by sales to the highest 
bidders. The concession area is set aside -for iieasant grantees and as rewards 
for military services and for thosej wliojiave lost their land under the new 
canals or by waterlogging, etc. The terms for such cases are extremely^ liberal, 
and really amount to the partial giving away of the land in question. .The 
balance of tile land, about one half, is reserved -for sale to capitaUsta^and it is 
oipthis area that Government expects to obtain the^ full market value. The- 
prices obtained are, generally, high, because noh-agrieulturists are permitted to 
buy land at auction sales and this is a privilege which is prized by sitchcom-, 
munities, r 
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4.0. Interest on sales of land — how accounted for ? — ^Intoregt on sales of CroYrti 
waste lands is ilie interest, which is credited to the canal project and is calculated 
at a rale specified by the Government on the accumulated capital value of the 
Crown waste areas actually sold. The actual price obtained for land sold is not 
credited to the canal project, and the money is used as Government considers 
best. The interest, however, is credited, in perpetuity, to the canal project. 
It is thus clear that the capital value may be spent, but still the interest goes on 
being credited. It is,' therefore, a book credit only, albeit, a justifiable one. 

41. Bents for temporary leases. — ^Owing to commercial depression, the 
sales of land are, at present, slow. The land, which is not sold each ’ year, is 
given out on temporary leases, usually for periods varying from 1 to 4 years. 
Cash rents, received for such temporary leases, are credited to the project. 

42. Malikana from land to peasant grantees. — ^IVlien land is given out on 
peasant terms. Government charges for the first 11 years a seigniorage or over- 
lord ralo called “ malikana.” This rate is a very moderate one, and much 
bolow tho truo rental value of the land. From the lltli year onwards, an 
additional amount is added, so as to allow the occvipior to purchase the land 
in a period of 30 years or so, for n very moderate yearly payment, which he 
can defray from the produce of the land. 


43. Grown waste land, available for colonization, determined by soil survey . — 
In the Havoli tract, tliero is an area of 220,000 acres of Cro^vn waste land winch, 
at present, does not receive canal irrigation. Practically, the whole of this area 
has been soil-survo 3 'od and those portions of it, wliich have been found to bo good 
land, are included in the financial forecast. The total area of good land included 
is about, 101,000 acres. It is probable that much of the remaining area of 119,000 
acres wll in the course of time, gradually and slowly, come under cultivation,^ 
but only a small financial benefit is claimed from 28,000 acres of this inferior land' 
in the forecast (see Vol. II, Appendix E-!p. , 

On the Pakpattan canal, I ho area reserved for sale to capitalists is about ^ 

370,000 acres, and o-i the Buraia Branch IjJxtonsioii, it is about 34,p00 ‘fibres. 

< • , 




44. Hidden reserve. — ^In the forecast of this project, the actual .area of 
Crown waste land shown as sold is only a small fraction' of the totalt&rpft ' 
available ; hence the Punjab will have, in their possession, a hidden roservo.^^of a 
few hundred thousand acre.s of valuable Crown waste land unsold. ’ ‘ ^ 


4.5. Land revenue. — Detailed ordons of Government on land revenue 
rates, to be charged in the various tracts concerned, are given in Vol. II, 
Appendices E-II, B-V and E-YI. 

In the Ilaveli perennial propriotaiy tracts, a flat rate of Rs. 2 per acre 
replaces the existidg varying rates. In the llavoli non-perennial areas, there 
is to bo no change. \But as the area irrigated will increase, the total land revenue 
will also increase. 


On the Pakpattan canal the existing rate will remain. 

On the Buraia Branch Extension moderate increases have been approved. 

40. Water rates. — The watoivrates proposed for the perennial areas (see 
Appendix E-II) are lower than (hose in force on the Sutlej Valley canals, although 
the supplies of water are more favourablo. The wateivirates for winter crops have 
boon kept low, with the purpose of encouraging the continued use of existing 
wells. It is, also, proposed, to modify the present lumpsum .yearly tax -on wells 
in the 'poronninl area. ‘ It is, therefore^ believed that the present moderate de- 
mands, coupled •tt’ith a favourablo water supply, .should result in a contented 
peasantry. -On the other hand, owing to the'^prolitable utilization of the Ravi 
water in the Pakpattan canal, Govornment will bo able to got the necessary 
rovonuo to pay for the ca])ifal expenditure involved. 

4.7. ^Forecast shows neHitcreascd revenue. — In framing (ho rovonue forecast, 
a deduction has been made tor tlio actual rovonuo received at pmsofit' from the 
existing canals, and also, foi* tho inci'eased co.st of maintaining the more oxpensivo 
and olivborato s.yslera of canals proposed. Tho rovonuo’ shb'Wji as earned by the. 
project is, therefore, really not iiicroasod revenue, ovay-and above that obtained 
at present (see Vol, II, Appendix E-III). ' 



48. Forecast revenue rates as approved hy Government . — ^The opinion and 
orders of the Civil'Hevemie authorities have been obtained on all data, affecting 
the revenue forecast and are contained in Yol. 11, Appendices E-I to E'YT. 

The final orders of the Government regarding prmcipal items, on which 
the forecast is based, are summarised below : — 

For the Haveli Canals. 


Sale value for perennial Cxown waste land . . Bs. ^50 per acre. 

Bent for temporary leases of perenmal good lands Bs. 8 per acre allotted. 

Bent for temporary leases of perennial inferior Es. 3 p6r acre allotted, 
lands. 

Bent for temporary leases of non-perennial good Bs. S per acre allotted, 
lands. 

Malikana on peasant grants for perennial lands . . Es. 2 per acre allotted. 

UfalilmTin. on peasant grants for non-peroimial lands Be. 1 per acre allotted. 

Composite land revenue rate on proprietary perennial Es. 2-15 per acre matured, 
lands (rnciodrng well surcharge at Be. ‘0-8-0 per 
acre on half the winter, crops). 

Composite land revenue rate on the proprietary Bs. !• 87 per acre matured, 
non-pereimial lands (excludmg fixed lump sum well 
assessment). 

Land revenue rate on Crown waste perenmal lands Es. 8 per acre matured. 

Land revenue rate on Grown wraste non-perennial Be. 1-8-0 per acre matured, 
lands. 

Composite water-ttite for peiennial areas . . Es. 3*86 per acre matured. 

Composite water-rate for non-perennial areas . . Es. 3 • 15 per acre matured. 

For the Pal:pattan Perennial Canal. 


Increase in the value of Crown waste lands 
Increase in rent for temporary cultivation 
Land revenue rate for Crown wasteland 
Composite water-rate 


Es. 50 per acre. 

Es. 2 per acie allotted. 

Es. 8-8-0 pei acre matured. 
Es. 4‘18 per acie matured. 


. ^ ’ For the Buraia Branch Extension. 

' > * 


increase to the value of Crown waste lands 
“increMO-te'rentfontemporaTy cultivation 
“Efflit'for temporary cultivation of new areas 
Inoreaso in piahkana on peasant grants 
Land revenue rate on Crown waste lands 
Land revenue rate on proprietary perenmal lands 
Composite water-rate . . . . , 


Bs. 125 per acre. 

Es. 3 per acre allotted. 

Bs. 8 per acie allotted. 

Be. I'per acre allotted. 

Es. 3 per acre matured. 

Re. 1-12-0 per acre matured. 
Bs. 4 per acre matured. 


PART IV.— WATERLOGGING. 

49. Existing siih-soil water levels . — ^Mhps Nos. 2 and 3 show the depths 
of sub-soil water levels as observed in the Haveli canals area in June, 1934, 
before the commehoement of the rains and in October, 1934, after the monsoons 
were over. 

As showm in Yol, II, Appendix D-I, rainfall in the Haveli tract is 
practically negligible. The sub-soil water depths below natural surface show 
that there can be no objection to perennial irrigation being given to the area 
for -which it has been provided. 

50. Comparison hetween the Upper Bari Uodb and the Haveli perermml 
are ^. — ^In tracts, where old established canals exist, the 5uh*-soil -water-table 
is," generally, found tp he constant over a period of years. There is a rise m 
October and a.fall in June. In years of heavy rainfall, there will be a rise both 
in October and June, as compared -with years of scantj"^ rainfall. There is, how- 
ever, no progressive rise. • This stability in sub-soil water-table exists on the Upper 
Bari Doab caijal, where the jfind is served -^vith a good perenmal canal water 
supply. (See statements, pages 14 and 16). Similar stability exists on the Sidhnai 
canal. Foi'ther, on the Upper Bari Doab canal the stable conditions e.xist in 

^ areas -j^here wells are not prevalent and_ are not.uspd. - In the Sidhnai area we 
‘Tlave the additional fShtpr pf safety in that it will still be necessary for the 
"wells to be wSrlsed’^^i^tu^eJthe crops. 
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I 51. In conclusion* attention is drawn to tho statements given below. 
In these statements, a comparison has been made between the Haveli and the 
Upper Bnri Doah tracts ; — 


. * < 

• PabtiouiiAhs. 

' 1 

Upper Bnri Doab 
Cannl (average of 
4 years 1929-80 
to 1982-33). 

Proposed Havoli 
Canals 
(Porenmal). 

1$( Jvly to SOdt £ 

Gross area corntnondod (ocres) ‘ . . 

Dischaigo at canal head (caseo-days) ' . . 

Avorngo depth of canal Avater on tho gross area 
commanded (inches) 

Moan lainfall duiing tho period (inches) 

Total depth of canal va(ci jihs rainfall (inches). .' 

ls( October to i 

Gross area commanded (acres) . . . . 

Discharge at canal head (cusoc-days) 

Avorngo depth of canal water on the gross area j 
commanded (inches) . . 

Moan rainfall in this period . . . . 

Total depth of canal water pZus rainfall (indies). . 

ls( April to 8( 

Gross area commanded (acres) 

Discharge at canal head (ciisoo-days) 

Average doplh of canal water on (ho gross area 
commanded (inches) . . 

Mean rainfall during the period (inches) 

Toial depth of canal water phis rainfall (inches). . 

’cpteniber. 

1,025,485 

484,769 

' • 7*07 

15*70 

. 

694,278 
253,000 ' 

8*04 

7*59 

22*83 

16*23 

llsf March. 

1,025,485 j 

(507,862 1 

7*40 

.4-62 

694,278 

815,179 

10-76. 

1-03 

12-02 

11-79 

i 

)lh June. 

1,025,485 

551,532 

8*05 

094,278 
[ 250,260 

■ 8-65 • 

■’ . . 0-84 

* 

10*83 

9*89- 

- '■’-■-’-'iv * ■- 


July (o Sejdembor is (lie period of the yeai*, wlion tho greatest riso in shTj-soil ♦ 
waior levels occur.s duo to cannl and rain water, combined with.the c^sSiiUbii 
of infiltr.i(ion into tho rivens. The canal water used for a period of 4 years — 
15)29 (0 1933 — has boon convorfed in(o deplh of wa(er over the gross "area for 
tho Upper Bari Doah cannl and this added to the rainfall gives the total 
supply of water in inches. 

Wo seo (hat from July (o September (he lotal water spread on thd'.tJpper 
Ban Doah area is 22 ’83 inches ns compared to n probable supply of -IG' 28 inches 
for tho llaveli perennial area. 

From Oclober to March, tlio Upper Bnri Doah area gets 12*02 inches as 
against 11-79 inches for (ho lluvoli area. From April (o Junb, tho Upper 
Bnri Doab gets 10*33 inches ns compared with 9- 39 inches in tho Havoli 
' perennial area. 

52. Wo seo (hat (ho Upper Bnii Doab ni*oa is covered ^vith a groator 

dopth'of wa(or'(han the Havoli project area and hao loss wells, and still has n 
b( able sub-soil water-tahlo. These facts surest (ha( the fear of waterlogging 
south of the Ravi is unfounded, except in the vicinif}' of (ho four proposed 
cAnals connecting, Abdul llaUim hcadworh.s (o (lio present Sidhnai canals. 
(Depths of sub-soil water-table below N. S. for tho Upper Bari Doab canal tires, 
are shown in Majw Nos. 4. and 6.) ' 

53. Provision made in the 1985 project Jor miti-ivatcrhgguig measures . — ^In 

addition (o (ho above, tho only area, in which special measures are required to 
combat tho risjt oX witt'orloggiug, is (ho triangular tract to tlio north of ' tlio Ravi, ' 
bounded by the main canaDaiid tho Chonab an‘d tho Ravi rivefs, tho latter of 
which lies on a ridge. Tho main canql is large. Jn.roaches, it is in very heavy 
filling, and it will bo contiimopsly in flow. An ostimnlo for lining 'Hus canal was 
proj;arod, but it was . o'voutil.ally doeidod’ |j) -'d<jab,..'.witb, the problem l^'l-r 
;'p'roviding masonry core-walls 'in tho higii. •('mbrfiiI{y^ri>.rpaclies’of.tho canal 
■and by a good system of surface drainage, fararliicirado’qltatd money provision 
■lias been tmado in tlio oatimato*-./ . , 
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('PART V.— PROGRAMME OF CONSTRUCTION AND ESTABLISH- 
MENT REQUIRED. 


64. Svmviary of wiHs . — In Pnrt II of this repoil, Uie 5 units, ivhich 
comprise ilie piojecl, have been dealt \rilh in a general manner. Tliese are — 

' Estimated cost. 

\ k 

The Trimmu headworks on the Chonab . , Be. 2.29,62/000 
The Abdul Hakim headworlis on the Ravi Eg 89,02,000 
The Left Bank canals ... ... Es. 1,75,88,000 

The Eight Bank canals ‘ ‘ !]^.‘ 79,OY,000 

The Montgomery-Palqjattan Link . .. .Rs. .11,96,000 

Total Es. r>,S3,':5,000 


55. Programme of u'orlcs . — Tlie pio^ammo of works during the con- 
struction period is given in Vol. II, Appendix P-I. 7’he woik is expected to 
commence late.in 193G. The Tiimmu headworks mil be completed in the fifth 
year, after construction begins. The financial statements have been prepared 
for ten yearn, subsequent to the completion of the Trimmu headworks although 
the works on the canal systems may take a year or two longer. This is again 
a factor on the side of safety, in assessing the productivity of the Project. 

When a project is closed, it is always necessary to make out a list of 
works which have not been started or com])leted , — vide paragraph 33 of 
Appendix V, Public Works Department Code, 1st Edition. These lists show 
the unfinished portions of the project. It is very desirable to close a project as 
soon as the canals* are opened. Hence many items are left over for gradual 
completion, after the project estimate itself is closed. 

\Forccasf of .yearhj expenditure . — making a' forecast of expenditure, 
.ye^^jW’.year, the above was borne in mind, and in addition the fact that the 
ex^^fluiirc estimate is very liberal was also considered. The forecast shows 
thal/'?a,sttm of Rs. 68,20,000 is to bo spent after the seventh year. A considor- 
abl^- portion of this amount represents money which it is hoped will not bo 
•spent, and the remainder is for works left over, as e.xplained above. 

•*j**«. * ' ♦ 

“In'franimg this forecast wo wore guided by the yearly expenditure in- 
curred' on the Sutlej Valley project and the amounts allowed in the peak years 
represent the maximum tliat can possibly' be spent without undue extrav- 
agance. 


57. Engineering estallishneni required . — ^In conned ion with the programme 
of works, a statement of. the probable engineering establiblmient required is also 
given in Appendix P-II. The total amount of work to be done is more than 
can be dealt with by one construction circle. The heavy construction expendi- 
ture on the headworks and main canal will make it impossible for one Superin- 
tending Engineer to devote any' attention to the remodelling of existing Sidhnai 
and Inundation canals. On the other hand, these canals are, at present, includ- 
ed in the single klultan Canals division. It is clear that the remodelling of one 
division will be too light a charge for a construction circle. 


A few years back, the administration of the Sutlej Valley canals was 

reorganised, and the canals were put in the charge of Iavo Superintending Engi- 

..neers. These two circles are heavy, but the charges are 'not big enough to be 

. split up intodihree circles. A possible .solution is (o lake. away one canal division, 

•which lies alongside the klultan canals, from •thc^utlej- Valley' canals and give 

it to the second Haveli circle. This will aifofd th(*3iecessary' relief to the Sutlej 

Valley circle, and at the same time will pro%'ido sufficient additional woi^pr the 

second Haveli circle. t ’ • * 

- - 

San^ioais, thei 
' uidrvetll, Appendix 




17 


After construction, permanent increase ; one Superintending Engineer, 
8 Executive Engineers, and 7 Sub-Divisional Officers. 

68. licorganization of canal adinmi^raiions. — ^The Multan Canals division 
is in the Derajat circle, is at present in tho Southern Administration. Sanc- 
tion has, however, been received to the transfer of the Derajat circle to the Oon- 
■stmction Atoinistratibn, as the Haveli project deals with areas ^vithin it and it 
lies alongsido/iho Sutlej Valley canals, maidng n compact block. The whole 
of the area in the' Construction Administration lies more or less in the central 
Punjab. The term “ Construction Administration ” is not entirely a happy • 
one, because this administration will deal not only with construction, hut also 
with revenue canals. • It will, therefore, bo more convenient to call it “ The 
Central' Canal Administration.” There will then be 3 canal administrations in 
the Punjal)-;-Noi;th, South ‘and Central — ^and the Contr.il Administration will 
deal with the Sutjej Valley canals, the- Derajat Inundation canals, and tho Haveli 
project. 

59. Gonclmion. — ^It is of importance that early intimation bo given of 
sanction to tliis project so that work may start without delay. In the Punjab 
the working season is from October to klay. Tho climate is so inclement in the 
4 summer months that little can ho accomplished and accurate surveys are iin- 
possible. The work will bo dependent largely on Pathan- Gikai labom: with their 
donkeys, and this labour will not stay down in the plains during tho summer. 
If the work can be started by end of i 936 it will be possible to complete the 
railway and the buildings that are essential for tho summer, and do the necessary 
surveys, start the flood embankments so that in the succeeding winter tho work 
will he in full swing. A delay of a few months will mean tho loss of a year’s 
progress. 

ACKNOWLEDGMENT OF SERVICES. 

* • -v'l • « 

60. I would like to bring on record tho good work 'done by the'’ Special 
staff appointed to deal with this project. While every man has done . bfist, 

I would draw special attention to tho excellent work dohod^ Mf.'TTatfwhrJwiu, 
Executive Engineer, and Bawa Sewa Singh, liis StenograpiioA Ch. HukamjjBf^ld, 
tho Head Draftsman, Pt. Eamji Das, the Assistant Oiorlc, and L. ^’t^an^^&l, 
tho Zilladar. The whole staff have worked for a period .of 3 monthB;^ate;and 
early without availing of any holidays. . ‘ f 

Mr. Kanw'ar Sain, Executive Engineer’s intelligence rind-'gpidaripe.^O-l.ns , 
staff have been of a very high order. 

The following staff was employed on this work : — 

Clcricah 

Bawa Sewn Singh (8), Stenographer. 

Pt. Bamji Dass (2), Assistant Clerk. 

Th. Shiv Dev Singh, Temporary Clerk. 

Drawing Estahlvdinwrit. 

Chnudhri Hukam Chand, Head Draftsman. 

L. Bam Nath, Draftsman. 

Q. Ghulam Qadir (2), Draftsman. 

M. Attn Muhammad, permanent Tracer and Acting Draftsman. 

L. Molir Chand, temporary Draff smnn. 

ZiUnSar. 

Lala Arjan-Mnl, Zilladar, 
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% 

You. 

Wotlos 

JBstAbhsli* 

mont. 

Loaro 

Satar; 

and 

Ponaion 

charece- 

Tools 

and 

Piant. 

Suspense. 

, 1 


3 

4 

0 

0 


Bi 

Be. . 

Be. 

Bs. 

Bs. 

lab ' ^ . 

10,00,000 

70,000 

9,000 

10,000 

-1-1,00,000 

2nd ,. 

40,00,000 

0,26,000 

1,10,000 

1,00,000 

-1-0,00,000 

Std 

80,00,000 

10,00,000 

1,20,000 

2,60,000 

-1-10,00,000 

4fh 

80,00,000 

10,00,000 

1,31,000 

1,00,000 

-1-10,00,000 

Oth 

1,00,00,000 

10,00,000 

1,20,000 

1,00,000 

—10,00,000 

Oth 

00,00,000 

8,00,000 

1,00,000 

70,000 

—10,00,000 

7th 

30,00,000 

3,00,000 

00,000 

13,000 

—4.00,000. 

8lh 

20,00,000 

3,00,000 

00,000 

* • 

—3,00,000 

Oth 

16,00,000 

1,10,000 

30,000 

• • 

—2,00,000 

10 th 

16,00,000 

1,00,000 

30,000 


—1,00,000 

11th 

10,00,000 

1,00,000 

22,000 


-60,000 

12lh 

8,20,000 

1,03,000 

8,000 

• • 

-00,000 

13th 

• • 

• « 

• t 

• • 

• « 

14th 

• • 

« « 

• • 

• • 

• » 

I5th . . 


.. 

>• 

• • 

»• 

Total 

4,08,20,000 

08,71,000 

8^1,000 




Rs. 

11.94.000 
CC,11,000 

1.01.73.000 

1.03.31.000 

•1,02,20,000 

00,70,000 

20.73.000 

20,00,000 

14.51.000 

10.30.000 

10.72.000 

8,80,000 


5,12,08,000 
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Capitaluod Cliargos for 
alMtomcnt of Audit 

idnd llOTonuo. autl .Voconuta, 


STATEMENT !• 


Loss 

Rooeipte 

on Net total. 
Capital 
Account. 


Bs. 

11,04,000 


00,000 

00,000 

00,000 

00,000 

2,00,000 

3,00,000 

3.00. 000 

1 . 00 . 000 
1,00,000 

98,000 


60,01,000 

1.03.23.000 

1.07.81.000 

1.01.76.000 

07.70.000 

20.73.000 
17,00,000 

13.61.000 

14.30.000 
0,73,000 

8.80.000 


STATEMENT Ui 

' • s'. 


lat 

2ud 

3rd 

4th 

cth 

Oth. 

7th 

8tli 

Oth 

10th 

lllh 

12th 

J4th 

loth 




10,000 
80,000 
. 80,000 
1,00,000 
00,000 

30.000 

20.000 
16,000 
10,000 
10,000 

9,000 



1.30.000 

1.1111.000 

1.40.000 
80,000 

30.000 

20.000 
16,000 
10,000 
10,000 

0.(IO(Jt 


. . - 

•.*i' 

•• I ■?*> .. 


Total 


1,07,000 
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HAVELI PROJECT, 1935. 

FORM L— FINANCIAL STATEMENTS. 


STATEMENT IV. 


PART IV-A (E 1 XCT.UDINQ INOniEOT OUTI.AY).— KMMATE OF NET FINANCIAT, RESTOTS 10 YEARS AFTER DATE 
: or COMPRETTON OF PROJECl’. 



Year. 

X. 

) 

Dlrrct 

ouIIaj during 
yenr. 

^ . Ilicecl 
outlay end of 
'. year. 

i 

Simple 
Interest at 0 
pot cent. 

Net lovenue. 

Simple 

interest leas net 
roTcnuc. 

Netrovenuo 
less simple 
interest. 

1 

2 * ^ 

, 3 

4 

0 

0 

7 

1st 

b • 

■ 

Ra. . 
11,01,000 

. Ra. 
11,01,000 

.JlC. 

30,820 

lls 

Rs. 

30,820 

Rs, 

2nd 

• « 


00,91,000 

07,80,000 

2.30,370 

.. 

2,80,370 


Srd 

t 4 


1,03.25,000 

1,71,10,000 

7,10,800 


7,10,850 


4tll 

a I 


1,07,81,000 

2,78,01,000 

13,00,030 

0,02,000 

7,47,470 ‘ 

•• 

Cth 

• « 


1,01,70,000 

.3,80,60,000 

10,78,710 

7,43,070 

12,35,040 

•• 

Otb 

a • 


07.70,000 

4,38,30,000 

24,07,000 

0,20.780 • 

15,27,274 

a a 

7tU 

« • 


20,73,000 

4,05,33,000 

27,10,300 

20,21,277 

0,80,073 

at( 

6th 


a • 

17,00,000 

1.82,03,000 

28,41,780 

20,55,074 

2,80,100 

.. 

Otb 


• 4 

1.3,01,000 

4, 00.11, 000 

20,38,110 

28,20,858 

1,11,252 

• a 

lOlU 


a * 

11,30,000 

fl,l0.7«.000 

30,21d!10 

31,33,200 

• • 

1,11,710 

lltb 

a • 

a • 

0,73,(100 

0.20,47,000 

30,03,030 

33,03,178 

.. 

2,00,048 

iilTi 

fra 

44 

S,8d,000 

0,20,33,000 

31,40,400 

30,00,771 

• a 

0,11,371 

13tb 

a • 

• ■ 

t • 

0,20,33,000 

31,70,080 

38,03,031 


. , 0,87,0.51 

14th 

« 4 

• a 

.. 

0,20,33,000 

31,70,080 

40,73,029 • 


8,07,010 

ICth 

« 4 


4 4 

0,20,33,000 

31,70,080 

43,15,188 

a* . frfr 

0 » 

11,30,603 


Colnmn Sliolitalncd (ramrinflncinlStnl. iiif'iit T, column 0. ' ‘ 

Colomn 4— Interest Iim been calciiliitol -it 0 [ler rent, on (be full amount of the outlay up to Iho provions ycaronil half amount 
for Iho enrrent year. • ' 

Coinmn 6 Is obtaincti from Fiii»nci(il Mt.lt ment Ilf, enlumn 18. 


HAVELI PROJECT, 1935. . 

FOHM l.-FINANCIAL KTATEMBNTI 



statement V. 


PART IV-B (INCLtlDING l.NDIUIXT OfTf.-lYl.-KSTIArATE OF Xlrr I'lNASnATj lir'it’LTS 10 TEARS AFTER 

DATE or rOJIPRCTIOX or project. 


Year, 

Direct 

niithiy 

diiilii;; 

the 

jmr. 

Indirect 

eutluy 

during 

the 

yeir. 

Total 

outlay 

during 

tlin 

year. 

Acoumuli- 
tive 
outlay 
npio end 
of year. 

Tnlrrcvt 
Ojier 
rent. • 
(simple). 

Net 

rcreouDc 

Simple 

fnlercst 

less 

net 

rorrniiD. 

Net 

revenue 

less 

s!mi>Io 

interest. 

1 

O 

3 

1 

0 

0 

7 

8 

0 



Us. 

Rs. 

Rs. 

Rs, 

. Rs. 

Rs. 

Rs. 

BSa 

let 


11,01,000 

12,000 

12,00.000 


.. 30,160 

•• 

30,180 

»« 

2nd 

« 9 


00,000 

00,41,000 

08,17.000 

2,41,000 

.. 

2,11,000 

a 

3rd 

•• 


1,30.000 

1,01,05,000 

1,7.5,02,000 

7,21,470 

.. 

7,21,170 

a a 

4Ui 

>• 

1,07,81,001) 

1,5.5,000 

1,00,30,000 

2,82,58,000 

1.5,00,201) 

OdSl^pOO 

•7,03,010 


otb 


1,01,70,000 

1,10,000 

1,03,10,000 

3J5.V>3,000 

20,03,530 

7,43,070 

12,00,000 

a a 

fltli 


07.70,000 

, 80,000 

.08,50,000 

l,ll',03,n00 

21,88,(130 

■ 0,20,786 

16,08,801 

a a 

7th 



• a|/-{(P*000 

27,03,000 

4,71,00,000 

27,45,270 

20,24,277 

7,20,003 

tf ' 

8tli 



id;oo6 

17,S0,fi06 



26,00,071 

3,21,0^‘ 

' a • 

Otb 

• a 


10,000 

■’ 13,00,000 


29,74,140 

28,20,853 

1 ,17,283 


10th 

• • • 


10,000 , 

14,40,000 


. 30,08,170 

' 31,33,260 

»• 

7if,7S0 

nth 

r 

• 4 

«ri4,iAo 

10,000 

.. 9,83,600 


’ M, 31, 910 

33,93,178 


lf,01.80&;. 

12lb 

fr« 


B.OOO 

• It, 90, 900 

'aSlWS 

■ 31,87,060' 


a. 

4,78,131 

13tli 



.. 

» * 

» 

a*a 


32,14,600 

33,03,031 

.. 

0,40,131 

14tb 

* • 

•• 

.. 



.52,11,000 


• • 

8,68,020 

ICth 

fra 

a at 

' 

• a 

6,30,70,000 

.52.14,000 

43,10,483 


11,00,033 


nWolucd from Financial Siafoments t and If. 

tiOinmn^o^tM^^jj^ calculated nt 0 pet sont on the fnll nmoiinl of the outlay up to tho pioTfou,y«ir and haU amount 

^ CeIanm7fat}b|nIncd/romrinanclalB(at«menlin,Mlunwl8. „ 
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